INTRODUCTION
Nursing an infant is a physically tasking occupation which poses challenges to the mother. Inappropriate postures adopted during childcare activities commonly result in mechanical stress on the musculoskeletal system. [1] [2] [3] Infant carrying is an integral part of child rearing as infants are basically dependent on their mothers or caregivers. It also offers close physical contact between the mother and infant, and as such has various documented benefits, including improved infant learning strategies, [4] improved infant hip development, thermal regulation, improved immune system and general health, adequate breastfeeding,, [5, 6] and infant sleep pattern promotion. [7] In contemporary Nigerian society, most nursing mothers have paid or unpaid jobs [8] and their daily activities range from household chores to farming, trading, and office works. In order to make it easier for women to simultaneously carry out their daily activities while nursing their babies and working, they device comfortable methods of carrying their babies to enable efficient work.
Different infant carrying methods (ICM) are available to mothers in different parts of the world although with some cross-cultural variations. [9] Usually, infants are carried in close body contact, using a sling, a flexible pouch, a wrap, or even no carrying device. [10] In Africa, the most widespread means of carrying infants is on the back (back ICM), which requires the use of a single piece of cloth that is wrapped around the torso of the carrier [9] or a belt around the mother's waist. [7] Another method is the side infant carrying method (Side ICM), in which the child is carried on the mother's hip and is either supported by a sling or the mother's forearm. [9] Recent developments introduced the use of infant carriers which enable an infant to be carried in front of the mother (front ICM) by using a single piece of cloth or contemporary western carriers that is wrapped around the torso of the mother and/or over her shoulders. [9] These ICMs result in trunk loading from different directions with characteristic shifts of the body's gravitational line. Trunk loading is a possible factor in the development of musculoskeletal stress which commonly leads to low back pain. Several studies [9, [11] [12] [13] [14] [15] [16] have reported biomechanical changes in response to infant carrying. For instance, Singh [9] reported hip and trunk angles alterations while others found significant reductions in pelvic axial rotation [14] and postural changes [13, 14] in response to various infant carrying tasks. In addition, Yuk et al. [11] and Wu et al. [16] showed significant differences in the activation of paraspinal muscles during infant carrying tasks. These alterations in the trunk biomechanics are related to the occurrence of spinal musculoskeletal injuries, especially in situations of prolonged practices. Anecdotal evidences suggest that infant carrying is a task that requires long duration and frequencies of practice. Some authors [5, 10] also reported that women in most non-industrial societies carry their infants with them for more than 50% of the day and infants are usually carried until they are able to keep up on their own or are weaned by the mothers.
However, the health implications of infant carrying have been less studied globally and have not been explored in a Nigerian population. Such knowledge will stimulate research on childcare related musculoskeletal disorders, which will further serve as a guide towards the prevention of musculoskeletal injuries and improvement of maternal quality of life during the childbearing years. This study was therefore, designed to investigate the prevalence and correlates of infant carryingrelated low back pain among nursing mothers.
METHODOLOGY
This cross sectional study was conducted among postpartum women who are currently nursing infants up to two years of age and who have been regularly carrying infants for at least six weeks. Sample size was calculated using the formula for estimation of population prevalence (n = Z 2 pq/d 2 ), where: n = the desired sample size (when population is greater than 10,000), z = the standard normal deviate, set at 1.96 corresponding to 95% confidence level, p = the proportion of persons with low back pain as reported from previous studies, q = 1.0-p, d = error tolerated, set at 0.05. [17] [18] [19] [20] [21] A minimum sample size of 288 was obtained based on the prevalence rate of 25.0% from a previous study among postpartum mothers, [22] a 0.5% degree of precision and 95% confidence interval. Among the nursing mothers attending the postnatal and paediatric clinics of the six selected private hospitals in Enugu Nigeria, 200 women volunteered to participate in the study. Thus, 200 nursing mothers as against the calculated sample size of 288 were conveniently selected for this study based on their availability and willingness to participate. 200 questionnaires were self-administered to these women and 192 were completely filled and returned, yielding a response rate of 96.0% and an attrition rate of 4.0%. Women with known neurological or traumatic spinal conditions were excluded from the study.
Ethical approval was obtained from the University Of Nigeria health research ethics committee and all the respondents gave signed informed consent prior to participation in the study. The questionnaire for the study consisted of two sections was used for data collection. Section A was on sociodemographic and postpartum characteristics of the respondents while B was on the prevalence and pattern of LBP. All the questions in the study questionnaire were close-ended and respondents were instructed to tick more than one option, where necessary.
In a pilot study, the face validity of the questionnaire was determined by expert review. Using a test-retest method, the reliability of the questionnaire was tested among nursing mothers attending a postnatal clinic of a private hospital in Abakpa, Enugu. The copies of the questionnaire were first administered to 17 nursing mothers and were re-administered after 7 days. For effective communication purposes, the questionnaire was translated into Igbo language and backtranslated into the original language (English). The reliability of the Igbo version was also assessed by a test-retest method among 20 nursing mothers who were recruited from the same postnatal clinic of a private hospital in Abakpa Enugu, observing a 7-day interval between test and re-test. Test-retest reliability of the English and Igbo versions of the questionnaire yielded correlation coefficients of r = 0.80 (p = 0.001) and r = 0.79 (p = 0.002).
Human informed consent
Ethical approval from the University of Nigeria health research ethics committee was obtained and the respondents gave their written informed consents prior to participation in the study. 
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DISCUSSION
The aim of this study was to investigate the prevalence and correlates of infant carryingrelated low back pain among nursing mothers. Paucity of related literature on infant carrying and its related injuries posed a challenge in the discussion of the present study's findings. The results (table 1) showed that back ICM was the most preferred and utilised by the nursing mothers. This method of infant carrying has been reported as one of the most ancient and common ICMs utilised by African women [5] and beyond. [23] One or two pieces of clothes or shawl, wrapped round the torso of the carrier serves as a supporting sling while using this method. Thus, it is a cost-effective and readily available method of infant carrying which does not require the use of sophisticated equipments. This method also disengages the upper limbs and front of the trunk, and enables the mother to perform other routine activities. The present economic situation in Nigeria has prompted most mothers to engage in paid and unpaid jobs early in their postpartum periods, for the purposes of supporting their families. A means of performing routine tasks while keeping the infant in close physical contact then becomes necessary. The back ICM seems most suitable for the achievement of these combined goals. Meanwhile, this study revealed that majority of the mothers used public transport facilities. Anecdotal evidence from our communities has also shown that infant carrying on the back offers more convenience while utilizing public transport facilities.
This study showed that the side ICM was next to the rear ICM in order of preference and utilisation. In Nigeria, carrying infants on one side of the trunk usually does not require the use of external supports such as slings or wraps. Therefore, the mother supports the infant with her forearm, limiting simultaneous performance of other tasks while carrying the infant. Infant carrying in front of the trunk was the least utilized by the mothers. Front ICM, predominantly used by the western countries, [23, 24] is still gaining popularity in Nigeria.
The results showed a high prevalence of ICRLBP among the nursing mothers. Previous studies, [2, 25, 26] although not exclusively on infant carrying, have reported varying prevalence rates of childcare activity-related musculoskeletal injuries among child caregivers. Brown and Gerberich [25] reported a 34.1% prevalence of back injuries associated with childcare activities among childcare workers while Grant et al. [26] showed a 61.1% prevalence of back pain/discomfort among preschool workers in the United States. Sanders et al. [2] also reported a 48% prevalence rate of childcare activity-related low back pain among mothers who were nursing infants below 4 years of age. McKay [27] posited that in addition to hormonal influences, the tasks associated with infant care are physically challenging and commonly carried out with poor ergonomics. Several studies [1, 25, 26, [28] [29] [30] have also reported poor lifting techniques and ergonomics principles among nursing mothers. Meanwhile, there are no practical guidelines on appropriate infant carrying postures. So, mothers usually adopt infant carrying postures based on convenience without considering its health implications. In addition to the performance of childcare tasks in nonadvisable postures, ICRLBP may also be attributed to the effect of the additional load (infant) on the trunk. Some studies have reported alterations in the spine biomechanics in response to infant carrying. Singh [9] reported increased trunk lean angles, which increased with increasing infant weight, in response to infant carrying on the back, side and front of the trunk. Similarly, other studies [11, 13, 14, 16, 31] have also reported increased trunk muscle activation and postural responses during various methods of infant carrying on the trunk. These biomechanical alterations lead to deviations from the neutral spine position, which are possible precursors to LBP and other related injuries. [32] Considering the aforementioned, the high prevalence rate of ICRLBP among the mothers in this present study, indicates an urgent need for further elaborate studies on the effects of infant carrying on the mother/caregiver's musculoskeletal system. This will invariably help in the establishment of ergonomically safe infant carrying guidelines. Maternal education programmes towards the promotion of safe infant carrying practices is also highly recommended.
Furthermore, this study showed no significant association between the prevalence of ICRLBP and each of the maternal and infant characteristics. However, from the regression analysis, some factors including maternal age of >35 years, nursing an infant weighing > 10 kg, previous caesarean birth and civil service placed women at more risk of ICRLBP. The non-significant associations between the prevalence of ICRLBP and each of maternal and infant factors may be attributed to the cross-sectional design of this study. Subsequent experimental studies may probably provide more information on the determinant factors of ICRLBP. Furthermore, a larger sample size in future studies are recommended for better generalization of study results as the present study showed insufficiency in its sample size.
CONCLUSION
This novel study demonstrates the high prevalence of infant carrying-related low back pain among nursing mothers in Enugu, Nigeria. Maternal and infant factors were not significantly associated with the development of infant carrying-related low back pain. However, maternal age of > 35 years, nursing an infant weighing > 10 kg, previous caesarean birth and civil service were the highest risk factors of infant carrying-related low back pain. The outcomes of this study have added scientific information to the knowledge base of women's health practices and thus suggest the need for ergonomic interventions in infant carrying practices utilized by mothers as well as health promotion programs that focus on preventing musculoskeletal discomfort and providing support for childcare activities. Furthermore, future studies to provide guidelines on efficient infant carrying methods and safe infant weight to be carried relative to the mother's body anthropometry are recommended.
